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RUNOFF AND SEDIMENT YIELD ESTIMATION IN AREAS OF PRODUCTION COTTON DUE TO 
CHANGES IN LAND USE AND LAND COVER
Abstract: 7KHFRQWUDVWLQJHQYLURQPHQWDOFRQGLWLRQVRIWKH&HUUDGRELRPHQHDUWKHORZIHUWLOLW\RIWKHVRLOVPDNH
WKHSURGXFWLRQRI0DWR*URVVR&RWWRQRQHRI WKHPRVW FKDOOHQJLQJDQG LQWHQVLYH DJULFXOWXUDO DFWLYLWLHV LQ WKH
VHDUFKIRUVXVWDLQDELOLW\7KHVWXG\HVWLPDWHGWKHUXQRIIDQGVHGLPHQWSURGXFWLRQLQDUHDVRIFRWWRQSURGXFWLRQ
GXHWRWKHFKDQJHRIXVHDQGODQGFRYHU7KHDUHDFKRVHQZDVDZDWHUVKHG0RXUDR0%+0LQVHUWHGLQ5LRGDV
0RUWHV%DVLQORFDWHGLQ&DPSR9HUGH07ZKLFKLVFRQVROLGDWHGZLWKWKHFRWWRQFURS7RDFKLHYHWKLVJRDOWKH
PRGHORIVSDWLDOVLPXODWLRQ&RQYHUVLRQRI/DQG8VHDQG,WV(IIHFWVDWVPDOOUHJLRQH[WHQW&/8(6DQGWKH6RLO
DQG:DWHU$VVHVVPHQW7RRO6:$7PRGHOZDVXVHG7KHVXFFHVVIXODSSOLFDWLRQRI&/8(6DOORZHGWKHVFHQDULR
GHYHORSPHQW H[SDQVLRQ RI FRWWRQ JURZLQJ LQ ODQGVFDSHZLWK GLIIHUHQW FKDUDFWHULVWLFV ,Q WKH FDVH RI0%+0
6:$7PRGHOHVWLPDWHGKLJKHUUXQRIIDQGVHGLPHQW\LHOGLQFURSVRIFRUQDQGVR\EHDQ
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1. Introdução
2VSURFHVVRVGHPXGDQoDGHXVRHFREHUWXUDGRVRORGHVSHUWDPSUHRFXSDomRQRSODQHMDPHQWRGDRFX-
SDomRGRHVSDoRGHYLGRjVXDFRPSOH[LGDGHHjYXOQHUDELOLGDGHGRVVLVWHPDVHFRQ{PLFRVVRFLDLVHDPELHQWDLV
$VPXGDQoDVGHXVRHFREHUWXUDGRVRORVXUJHPJHUDOPHQWHHPUHVSRVWDVDRVSDGU}HVHGHPDQGDVGD
HFRQRPLDJOREDOUHJLRQDOHORFDOFDXVDQGRJUDQGHVDOWHUDo}HVQRVHFRVVLVWHPDVHPXGDQoDVQDVRFLHGDGH$VVLP
pXPDWDUHIDFRPSOH[DDQDOLVDUDVSRVVtYHLVDOWHUDo}HVQDSDLVDJHPHVHXVLPSDFWRVVHQGRLPSRUWDQWHRGHVHQYRO-
YLPHQWRGHSHVTXLVDVTXHDYDOLHPDPDJQLWXGHGHVVDVDOWHUDo}HVQRXVRHFREHUWXUDGRVROR
2SUHVHQWHWUDEDOKRHVWLPRXRHVFRUULPHQWRVXSHU¿FLDOHDSURGXomRGHVHGLPHQWRVHPFHQiULRGHPLFUR-
EDFLDKLGURJUi¿FDTXHSRVVXLDFXOWXUDGRDOJRGmRORFDOL]DGDHPiUHDFXMR,QVWLWXWR0DWRJURVVHQVHGR$OJRGmR
,0$PWSRVVXLLQWHUHVVHHVWUDWpJLFRGHYLVDUjVXVWHQWDELOLGDGHSDUDR(VWDGRGR0DWR*URVVRHPIXQomRGDPX-
GDQoDGHXVRHFREHUWXUDGRVROR3DUDWDODVVRFLRXPHWRGRORJLDGHPRGHODJHPHVLPXODomRFRPDLQVWUXPHQWDomR
HDYDOLDomRH[SHULPHQWDOHPFDPSR
$HVFROKDGDiUHDGHHVWXGRMXVWL¿FDVHSHORVVHXVUHVSHFWLYRVXVRVHFREHUWXUDVVHQGRD0%+0FRPR
XVRHFREHUWXUDSUHGRPLQDQWHPHQWHDJUtFRODDVVLPFRPRD)D]HQGD0RXUmRSDUFHLUDGR,0$PWHVWiLQVHULGDQD
iUHDGHHVWXGR2PHOKRUSODQHMDPHQWRGDVPXGDQoDVGHXVRHFREHUWXUDGRVRORHDFRPSUHHQVmRGRVSRVVtYHLV
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LPSDFWRVSRGHPSURSRUFLRQDUXPPHQRULPSDFWRDPELHQWDOHXPDSURGXomRPDLVVXVWHQWiYHO1HVVHFRQWH[WRD
JHUDomRGHFHQiULRVSRUPHLRGHVLPXODo}HVWRUQDVHLPSRUWDQWHIRQWHGHLQIRUPDomRSDUDDX[LOLDUQDJHVWmRDP-
ELHQWDOHQRSODQHMDPHQWRGRXVRGRVROR
2. Materiais e Métodos
0LFUREDFLDKLGURJUi¿FD0RXUmR0%+0
$0%+0LQVHULGDQDEDFLD5LRGDV0RUWHVHVWiORFDOL]DGDQDUHJLmRVXGHVWHGR(VWDGRGR0DWR*URV-
VRHQWUHDVFRRUGHQDGDVJHRJUi¿FDV¶¶¶6XOH¶¶¶2HVWHQRVPXQLFtSLRVGH&DPSR9HUGHH'RP
$TXLQRHRFXSDXPDiUHDGHKHFWDUHVFRPSRVWDSRUDOJRGmRVRMDPLOKRSDVWDJHPYHJHWDomRQDWXUDOHLQ-
IUDHVWUXWXUD'HDFRUGR6(3/$1RVVRORVSUHGRPLQDQWHVQDiUHDGHHVWXGRVmR/DWRVVROR9HUPHOKR(VFXUR
/9(6RORV/LWyOLFRV'LVWUy¿FRV6/'H$UHLDV4XDUW]RVDV
2.2. Conversion of Land Use and its Effects at small region extent (CLUE-S)
2&/8(6UHDOL]DDYDOLDo}HVGHPXGDQoDVQRVFRPSOH[RVSDGU}HVHVSDFLDLVGHXVRGDWHUUDHPYLUWXGH
GDVLQWHUDo}HVHQWUHDGLQkPLFDHVSDFLDOHWHPSRUDO9(5%85*HWDO2PRGHOR&/8(6SRVVXLTXDWUR
FDWHJRULDVFDUDFWHUtVWLFDVGDiUHDGHHVWXGR3ROtWLFDVHUHVWULo}HVGHXVRGRHVSDoR3DUkPHWURVHVSHFt¿FRVGHFRQ-
YHUVmRH'HPDQGDGHXVRGDWHUUDTXHFRPS}HPRVHXÀX[RGHLQIRUPDo}HVTXHMXQWDVFULDPXPDVpULHGHFRQ-
GLo}HVHSRVVLELOLGDGHVSDUDDVTXDLVRPRGHORFDOFXODDPHOKRUVROXomRSRUPHLRGHXPSURFHGLPHQWRLWHUDWLYR
3DUDUHDOL]DUDVLPXODomRGRPRGHOR&/8(6IRLQHFHVViULRPRQWDUXPEDQFRGHGDGRVTXHFRQVLGHURX
IDWRUHVELRItVLFRVHVRFLRHFRQ{PLFRVUHOHYDQWHVSDUDiUHDGHHVWXGR9(5%85*HWDO$VYDULiYHLVDGR-
WDGDVQRSUHVHQWHIRUDP0DSDGHXVRHRFXSDomRGHGD0%+0GHQVLGDGHSRSXODFLRQDOUXUDOUHQGDSHU
FDSLWDGLVWkQFLDDHVWUDGDVGLVWkQFLDDULRVKLSVRPHWULDFODVVHVGHVRORWHPSHUDWXUDPi[LPDWHPSHUDWXUDPtQLPD
HSUHFLSLWDomR5HVVDOWDVHTXHRVGDGRVIRUDPJHUDGRVQDLQWHUIDFH$UF9LHZYHUVmRQDHVFDODGH
2.3. Soil and Water Assessment Tool (SWAT)
26:$7IRLGHVHQYROYLGRSHOR6HUYLoRGH3HVTXLVD$JUtFROD$56QR7H[DV(VWDGRV8QLGRV
GD$PpULFDFRPRLQWXLWRGHSUHGL]HURLPSDFWRGDVSUiWLFDVGHPDQHMRGRVRORVREUHDSURGXomRGHVHGLPHQWRV
HVFRUULPHQWRFDUJDGHSROXHQWHVHTXDOLGDGHGDiJXDHPEDFLDVKLGURJUi¿FDVTXHSRVVXHPGLIHUHQWHVWLSRVXVRVH
PDQHMRVGHVRORVGXUDQWHORQJRVSHUtRGRV'HDFRUGRFRP$UQROGHWDOH0LQRWLRPRGHOR6:$7
UHTXHULQIRUPDo}HVHVSHFt¿FDVVREUHDYHJHWDomRRFOLPDDWRSRJUD¿DDVSURSULHGDGHVHDVSUiWLFDVGHPDQHMR
GRVRORGDEDFLDKLGURJUi¿FDHVWXGDGD2VSURFHVVRVItVLFRVDVVRFLDGRVDRPRYLPHQWRGDiJXDPRYLPHQWRGRVVH-
GLPHQWRVFUHVFLPHQWRGDVFXOWXUDVFLFODJHPGHQXWULHQWHVGHQWUHRXWURVVmRGLUHWDPHQWHPRGHODGRVSHOR6:$7
XVDQGRRVGDGRVGHHQWUDGD
3DUDSRVVLELOLWDURFiOFXORGRVIHQ{PHQRVKLGUROyJLFRVpQHFHVViULRIRUQHFHUDR6:$7RVVHJXLQWHVGD-
GRVPRGHOR GLJLWDO GH HOHYDomRPDSD GH XVR H FREHUWXUD GR VRORPDSD GH SHGRORJLDPDSD GD KLGURJUD¿D
SDUkPHWURVGHVRORHGDGRVPHWHRUROyJLFRVGLiULRVSUHFLSLWDomRWHPSHUDWXUDPi[LPDHPtQLPDUDGLDomRVRODU
XPLGDGHUHODWLYDHYHORFLGDGHGRYHQWR
6LVWHPiWLFDGHDPRVWUDJHPSDUD¿QVGHPHGLGDVGHSDUkPHWURVItVLFRV
3DUDRWUDEDOKRRSWRXVHSRUVHOHFLRQDUGRLVSRQWRVGHDPRVWUDJHPQR/DWRVVROR9HUPHOKR(VFXURGRLV
SRQWRVQR6ROR/LWyOLFRVGLVWUy¿FRHXPSRQWRQRVROR$UHLDV4XDUWR]RVDV(PFDGDXPGRVSRQWRVIRUDPDEHUWDV
WULQFKHLUDVFRPH[WHQVmRGHPHWURGHODUJXUD;PHWURGHSURIXQGLGDGHSDUDUHWLUDUDPRVWUDVGHVRORGR+R-
UL]RQWH$HPFHQWtPHWURVHDPRVWUDVGR+RUL]RQWH%HPFHQWtPHWURVGHSURIXQGLGDGH1RVGRLVKRUL]RQWHV
GRVRORIRUDPUHWLUDGDVDPRVWUDVLQGHIRUPDGDVHPDQpLVYROXPpWULFRVGHFPDPRVWUDVLQGHIRUPDGDVHPDQpLV
YROXPpWULFRVGHFPHDPRVWUDVGHIRUPDGDV
2.5. Análise granulométrica do solo
$VSDUWtFXODVGRVRORVmRFODVVL¿FDGDVFRQIRUPHVHXVGLkPHWURV6HQGRDVVLPDDQiOLVHJUDQXORPpWULFD
GDVSDUWtFXODVGHVRORSURSLFLDRHQWHQGLPHQWRGRHIHLWRGDWH[WXUDQDVSURSULHGDGHVItVLFDVGRVROR$OpPGLVVR
pXP LQGLFDGRUGHTXDOLGDGHGR VROR VREGLYHUVRVDVSHFWRV FRPRGUHQDJHPHURVmR DGVRUomRGHQXWULHQWHVH
SHVWLFLGDV9$=HWDO3DUDDDQiOLVHJUDQXORPpWULFDGRSUHVHQWHWUDEDOKRIRLXWLOL]DGRR$QDOLVDGRU*UDQX-
ORPpWULFR$XWRPiWLFRGHUDLRVJDPD9D]HWDOH1DLPHHWDOEDVHDGRQDDWHQXDomRGHXPIHL[HGH
UDLRVJDPDSHODVSDUWtFXODVGLVSHUVDVHPVHGLPHQWDomRTXHWHPFRPRSULQFLSDOFDUDFWHUtVWLFDRIRUQHFLPHQWRGD
GLVWULEXLomRGHWDOKDGDGRWDPDQKRGHSDUWtFXODV'73TXHFRQVWLWXLRVROR
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3. Resultados e Discussão
1DVLPXODomRQRPRGHOR&/8(6DRUHDOL]DUDUHJUHVVmRORJtVWLFDFRPRVXVRVHFREHUWXUDGRVRORGD
0%+0YHUL¿FRXVHTXHRVIDWRUHVH[SODQDWyULRVGR&/8(6TXHLQÀXHQFLDUDPQDSUREDELOLGDGHGHDORFDomRGR
XVRHFREHUWXUDGD0%+0IRUDPUHQGDGLVWkQFLDDHVWUDGDVKLSVRPHWULDGHQVLGDGHSRSXODFLRQDOWHPSHUDWXUD
Pi[LPDSUHFLSLWDomRHRWLSRGHVROR/DWRVVRORYHUPHOKRHVFXUR6HQGRDVVLPDViUHDVFRPPDLRUSUREDELOLGDGH
SDUDDORFDomRGRVXVRVHFREHUWXUDDSUHVHQWDYDPPHQRUHVGLVWkQFLDVjVHVWUDGDVPHQRUGHQVLGDGHSRSXODFLRQDO
PpGLDGHWHPSHUDWXUDPi[LPDGH&SUHFLSLWDomRGHDWpPLOtPHWURViUHDVFRPRUHOHYRPDLVSODQRHFRP
RWLSRGHVROR/DWRVVRORYHUPHOKRHVFXUR
$RDQDOLVDUR&HQiULRGD0%+0JHUDGRSHOR&/8(6HFRPSDUDUFRPRPDSDGD0%+0GH
)LJXUDQRWDVHTXHQR&HQiULRRFRUUHXDH[SDQVmRGDVRMDHPGHWULPHQWRGDFXOWXUDGRPLOKRHGR
DOJRGmR2PLOKRPDQWHYHVHVRPHQWHHPGRLVWDOK}HVDVRMDVHFRQFHQWURXQDSDUWHFHQWUDOGD0%+0QRTXDO
¿FDSUy[LPRGDHVWUDGDHRDOJRGmRPDQWHYHVHQDViUHDVSHULIpULFDVHQRVWLSRVGHVRORTXHQmRIRUDPSUHIHUHQ-
FLDVQDUHJUHVVmRORJtVWLFDeSRVVtYHOYHUL¿FDUTXHRDOJRGmRVHH[SDQGLXHPiUHDRFXSDGDSHODFXOWXUDGRPLOKR
                                                    
)LJXUD0DSDGHXVRHRFXSDomRGD0%+0PDSDGHXVRHRFXSDomRGHH&HQiULR
3DUDUHDOL]DUVLPXODo}HVQRPRGHOR6:$7IRUDPXVDGRVRVPDSDVGHXVRGD0%+0GRDQRGH
HR&HQiULRGHFRPRGDGRVGHHQWUDGDSDUDRPRGHOR6:$7D¿PGHIRUQHFHUXPDDYDOLDomRGRSRWHQFLDO
LPSDFWRGDVPXGDQoDVGHXVRGRVRORQRVGLIHUHQWHVFHQiULRV
1D7DEHODVmRDSUHVHQWDGDVDVPpGLDVWDQWRGHHVFRUULPHQWRVXSHU¿FLDOTXDQWRGHSURGXomRGHVHGLPHQ-
WRVGRVSULQFLSDLVXVRVGRVRORQD0%+0GRDQRHR&HQiULRHVWLPDGDVSHORPRGHOR6:$7
7DEHOD0pGLDVGRHVFRUULPHQWRVXSHU¿FLDOHGDSURGXomRGHVHGLPHQWRVGRVSULQFLSDLVXVRVGRVRORQD
0%+0
(VFRUULPHQWRVXSHU¿FLDOPP 3URGXomRGHVHGLPHQWRVWKD
0DSDV
8VRV $QR &HQiULR $QR &HQiULR
$OJRGmR    
6RMD    
0LOKR    
)ORUHVWD    
2VYDORUHVWDQWRGHHVFRUULPHQWRVXSHU¿FLDOTXDQWRGHSURGXomRGHVHGLPHQWRVGD0%+0VmRSUy[L-
PRVSRUpPVmRGLVWLQWRV7DOIDWRDSUHVHQWDDLPSRUWkQFLDGHTXHDPXGDQoDGHXVRHFREHUWXUDGHXPDiUHDDJH
GLUHWDPHQWHGHIRUPDSRVLWLYDRXQmRQDVXVWHQWDELOLGDGH$VVLPpSRVVtYHOD¿UPDUTXHVHJXQGRDVVLPXODo}HV
UHDOL]DGDVFRPR6:$7HFRPSDUDomRGRXVRGRVRORGRVFHQiULRVDFXOWXUDGDVRMDHPLOKRSURSLFLDUDPPDLRU
HVFRUULPHQWRVXSHU¿FLDOHSURGXomRGHVHGLPHQWRVTXDQGRFRPSDUDGRVjFXOWXUDGRDOJRGmR7DOUHVXOWDGRpUHSUH-
VHQWDWLYRSRLVHVVDVWUrVFXOWXUDVVmRFXOWLYDGDVHPVLJQL¿FDWLYDiUHDGRHVWDGRGR0DWR*URVVR
&RPEDVHQRVYDORUHVSHUFHEHVHDLQÀXHQFLDTXHDFREHUWXUDYHJHWDOH[HUFHFRPRIDWRUGHFRPEDWHj
HURVmR3RUpPQmRpVyRWLSRGHFREHUWXUDTXHLUiFRPEDWHUDHURVmRPDVWDPEpPDUHDOL]DomRGHSUiWLFDVFRQ-
VHUYDFLRQLVWDVDGHTXDGDVFRPRSRUH[HPSORFXOWXUDVHPIDL[DVFXUYDVGHQtYHLVHQWUHRXWURV$OJXPDVFXOWXUDV
WRUQDPRVRORPDLVVXVFHWtYHOjHURVmRTXHRXWURV6RORVFRPFXOWXUDVDQXDLVFRPRPLOKRDOJRGmRHVRMDHVWmR
PDLVH[SRVWRVjHURVmRTXHVRORVFXOWLYDGRVFRPSODQWDVSHUHQHVRXVHPLSHUHQHV%(5721,	/20%$5',
1(72
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'HDFRUGRFRP3DQDFKXNLHWDODSHUGDGHVRORHPFXOWXUDVDQXDLVpPDLVLQWHQVDTXHHPFXOWX-
UDVSHUHQHVGHYLGRDRSURFHVVRGHSUHSDURGDWHUUDRFRUUHUFRPPDLVIUHTXrQFLD$SHUGDGRKRUL]RQWHVXSHU¿FLDO
GRVRORJHUDJUDQGHLPSDFWRSRLVHPJHUDOpDFDPDGDPDLVIpUWLOHULFDHPPDWpULDRUJkQLFD$VVLPDFREHUWXUD
YHJHWDOWHPLPSRUWDQWHSDSHOQRFRQWUROHGDHURVmRHQDUHGXomRGDVSHUGDVGHPDWpULDRUJkQLFDHQXWULHQWHVSRU
PHLRGHVHGLPHQWR0DUWLQV)LOKRHWDO
4. Conclusões
2&/8(6SRVVLELOLWRXVLPXODUFHQiULRVHPIXQomRGDPXGDQoDGRXVRGRVRORQDPLFUREDFLDKLGURJUi-
¿FDGRULEHLUmRGDV*XDELUREDVDSDUWLUGHIDWRUHVVRFLRHFRQ{PLFRVHELRItVLFRV3RUPHLRGRPRGHOR 6:$7IRL
SRVVtYHOHVWLPDUTXHDFXOWXUDGDVRMDHGRPLOKRWDQWRQRVDQRVGHTXDQWRQR&HQiULRGD0%+0
JHUDGRVSHOR&/8(6SURSLFLDPPDLRUHVFRUULPHQWRVXSHU¿FLDOHSURGXomRGHVHGLPHQWRVTXDQGRFRPSDUDGRVj
FXOWXUDGRDOJRGmRLOXVWUDQGRFODUDPHQWHDGHSHQGrQFLDGRXVRHFREHUWXUDGRVRORFRPDSHUGDGHVROR
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,QVWUXPHQWDomRSHORDSRLRTXHSRVVLELOLWDUDPDUHDOL]DomRGHVWHWUDEDOKR
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